Traumatic injury to the level III internal carotid artery (ICA) is infrequently encountered; however, rapid and effective treatment is mandatory for the prevention of a neurological catastrophe. Many case reports have demonstrated decreased morbidity and mortality of endovascular repair of traumatic injury to large vessels using covered stents or endovascular coiling of posttraumatic pseudoaneurysms. We present the case of a transected level III ICA requiring emergent, complex sacrifice.
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enetrating injuries to the internal carotid artery (ICA) are relatively uncommon and account for approximately 3% of arterial injuries in trauma centers. Th e vast majority of penetrating vascular injuries involve vessels of the chest, pelvis, and peripheral venous structures. Consequently, numerous citations are available on the method of vascular repair for other regions of the body (1) .
Injury to the ICA is defi ned by the specifi c location. Th e ICA can be divided into three distinct sections defi ned by the surrounding osseous anatomy, as described by Monson et al from Cook County Hospital in 1969. Level I refers to the carotid segment inferior to the sternal notch. Level II spans the distance between the sternal notch and the angle of the mandible. Level III is the region superior to the angle of the mandible to the circle of Willis (1) .
Historically these injuries have been treated with various open surgical approaches. Injury to the level III ICA is the most difficult level to repair and fortunately is the most infrequently encountered. Repair of these rapidly lifethreatening injuries is initiated by controlling the hemorrhage, typically through intraluminal insertion of a Fogarty balloon if possible or the blind insertion of a Fogarty or a Foley balloon through the penetrating cervical wound. Once hemorrhage is controlled, further treatment options must be considered. These options include endovascular therapy versus high cervical exploration and temporal craniotomy (1) .
As in our case, it is often impossible to stent across a transected carotid artery. To prevent eminent demise secondary to exsanguination, total sacrifi ce of the ICA via proximal and distal occlusive coil embolization can be safely performed if adequate collateral circulation is demonstrated. 
CASE REPORT AND TECHNIQUE
A 29-year-old woman sustained gunshot wounds to the right axilla, right leg, and right skull base. At her presentation to the emergency department, she had a Glasgow coma score of 13 with severe confusion. Her heart rate was in the 70s and steadily rising. Despite aggressive fl uid resuscitation, she became unresponsive.
After computed tomographic angiography of the head and neck, the patient was taken to the operating room for local exploration of her right skull base wound. A transected right ICA and jugular vein were discovered, and exsanguination was considered imminent. However, local control of the level III injury was impossible using a standard surgical approach. Temporary control of the injury was obtained using a Foley catheter balloon to tamponade the bleeding. Th e patient was rapidly transferred to the neurointerventional radiology suite for cerebral angiography and endovascular repair.
Th e patient was placed on the angiography table and maintained under general anesthesia. Th roughout the procedure, she received continuous intravenous blood products. Using a standard femoral artery access site, a 5 French catheter was quickly advanced into the right common carotid artery. Biplane cerebral angiography demonstrated transection of the distal cervical ICA with a large pseudoaneurysm, contrast extravasation, and a high-fl ow arteriovenous fi stula just below the skull base (Figure 1 ). Attempts were briefl y made to cross the transected carotid artery. However, these attempts were unsuccessful, and the right ICA was quickly occluded with multiple 0.018" fibered coils. Angiography of the left vertebral artery and left ICA demonstrated brisk collateral fl ow across the anterior and right posterior communicating arteries. Persistent arteriovenous shunting and extravasation were present at the skull base from retrograde fl ow through the intracranial right ICA (Figure 2) . A brief attempt was made to cross the right posterior communicating artery to gain access to the intracranial right ICA; however, P this option was aborted for fear of a disastrous posterior circulation thromboembolic complication.
A microcatheter was then advanced from the left ICA across the anterior communicating artery and down the right ICA. Th e microcatheter was advanced to the proximal right petrous segment, and a long detachable platinum coil was deployed. Two additional platinum coils were then deployed in the cavernous segment of the right ICA. Postembolization left vertebral, left internal, and right common carotid artery angiography demonstrated complete occlusion of the fi stula and cessation of contrast extravasation at the skull base. Suffi cient collateral fl ow to the right cerebral hemisphere was confi rmed (Figure 3 ). Due to persistent venous oozing from the wound, the patient was taken back to the operating room, where further ligature of the internal jugular vein was performed to control local bleeding.
Th e patient was transferred to the intensive care unit and rapidly stabilized. She was extubated and transferred to the fl oor on hospital day 6. Residual neurological defi cits included only a right seventh cranial nerve palsy related to traumatic seventhnerve transection from the gunshot wound.
Upon discharge on hospital day 24, the patient was ambulatory with a walker. Movement of all four extremities and 5/5 strength and sensation were demonstrated. Clinically, she demonstrated no evidence of impaired perfusion of the right cerebral hemisphere.
DISCUSSION
As illustrated by the above case, successful outcomes can be achieved by emergent, total sacrifi ce of the ICA if adequate collateral fl ow is visualized. Th e patient in this case had a remarkably favorable hospital course following this procedure.
Numerous clinical situations necessitate sacrifi ce of the ICA. Th e majority of cases of ICA sacrifi ce are due to broad neck intracranial aneurysms not amenable to clipping or coiling and head and neck malignancies. Temporary balloon occlusion (TBO) of the ICA is required for many neurosurgical procedures. How TBO can be accomplished safely remains a topic of considerable debate. Assessment of collateral fl ow in nonemergent ICA sacrifi ce is mandatory to prevent catastrophic neurologic sequelae. Numerous methods of collateral assessment involve TBO leading to temporary occlusion of the diseased/damaged ICA and subsequent angiography of the contralateral ICA. Additional factors shown to increase sensitivity to cerebral ischemia during TBO include neurologic status evaluation in a nonsedated patient, hypotensive challenge, venous phase timing of each hemisphere, and technetium99m-HMPAO single photon emission computed tomography imaging (2-4). Complication rates of abrupt ICA occlusion without prior collateral testing have been reported to range from 26% to 49% in various studies (5, 6) . Recent studies have shown a decrease to approximately 13% with TBO and even lower with additional evaluation including hypotensive challenge or venous phase timing during occlusion (2, 4) . In cases found to have inadequate collateral fl ow, external carotid to internal carotid artery bypass grafting is performed before vessel sacrifi ce to maintain cerebral blood fl ow. In our case, the evaluation of collateral supply was limited by numerous factors. Th e acute traumatic nature and active extravasation were the major limitations. Our patient was also intubated and sedated during the procedure, preventing assessment of neurologic status. Rapid angiographic assessment of collateral fl ow can be performed by visualization of fi lling of the anterior and posterior communicating arteries upon contralateral ICA and vertebral artery injection with symmetrical hemispheric arterial phases (7) . Demonstration of large symmetrical venous phases also gives some reassurance of a successful outcome in the emergent situation. In dire situations, these observations are less critical than prevention of active exsanguination, and one can only hope the vessel repair is not equal to the natural course of traumatic injury in terms of catastrophic results. 
